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$Ax=b$ , $A\in R^{n\cross n}’$. $x_{!}.b\in R^{n}$ (1)
1 , GMRES $(m)$ [1] .
$K_{m}(A., r_{\text{ }})=\{r_{\mathrm{o}}, ArA2r_{\text{ }}\mathrm{O}"\cdots, Am-1\}r_{\mathrm{O}}$ (2)
1 . GMRES $(m)$ ,
(Arnoldi) , ,
Gram-Schmidt . .
Gram-Schmidt , GMRES $(m)$ ,
, Modified Gram-Schmidt . ,
, ,
. - , Classical Gram-Schmidt Block Gram-Schmidt
, . ,
GMRES $(m)$ , ,
–
(Greenbaum [3]).
$+\mathrm{A}+$ Note on the Deflated-GMRES(m) Method with Parallel Block Gram-Schmidt Algorithm
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1 MGS 2 CGS
, Gram-Schmidt GMRES $(m)$
, GMRES $(m)$ Gram-Schmidt
.
2 , GMRES $(m)$ . 3 , Modffied Gram-Schmidt




GMRES $(m)$ , (2) $m$
$l^{\gamma_{m}}=$ ( $v_{\text{ },}.v$ $\backslash \text{ }\cdots \text{ }.v_{m}$ ) (3)
,
$x_{m}=x$ $+V_{m}y$ (4)
. , $x_{m},$ $r_{m}(=b-AX)m$ , $m$ ,
. , J|2 .
, $y$ 2
$\min||b-A_{X}m||_{2}=\min||||r$ $||_{2}e_{\text{ }}-\overline{H}my||2$ (5)
. , $\overline{H}_{m}$ $(m+1)\cross m$
.
GMRES $(m)$ , $m$ , $m$ $x_{m}$













go to line 4
$q_{i}=w_{i}^{(}/i)(||wii)||_{2}$
end
for $k=1$ to $p$
begin
$W_{k}^{(1)}=A_{k}$







3 ICGS 4 BGS
3 Gram-Schmidt
GMRES $(m)$ ,
, Gram-Schmidt . Gram-Schmidt ,
2 . (1) , Modified
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Classical Gram-Schmidt ( CGS ) . MGS
CGS , 1 2 .
, 2 , MGS





, (Vanderstraeten [5] ). , $\rho_{1},$ $\rho_{2}$
, $\epsilon$ , $\kappa_{2}(\cdot)$ . , CGS
, , CGS
.
, MGS CGS – – , GMRES $(m)$
MGS . , Greenbaum [3]
, GMRES $(m)$ ,
$m$ , $m$ –
.
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for $k=1$ to $p$
begin .
$W_{k}^{(1)}=A_{k}$








$k=1$ , $s=0$ , $Q_{1}=\{\}$























4.1 Iterated Classical Gram-Schmidt $\tilde{j}\ovalbox{\tt\small REJECT}$
Iterated Classical Gram-Schmidt ( ICGS ) , CGS
, ,
, . ICGS 3 . CGS
, . ,
3 6
$||w_{i}^{\backslash l/}||_{2}\leq\sigma||w^{\backslash /}i|1|2$ (8)










. BGS 4 . MGS , BGS
$||Q^{\tau_{Q-I}(k)}||_{2} \leq\rho\epsilon\max\kappa_{2}(W_{k}k=1,\cdots,p-1)_{\mathcal{K}_{2}}(A)$ (9)
[5], . , \mbox{\boldmath $\kappa$}2 $(W_{k}^{(k)})\gg 1$
, (8) $\kappa^{2}(A)$ , .
, MGS 2
$\kappa_{2}(W_{k}^{(k)})$ , BGS . ,
$\mathrm{B}2\mathrm{G}\mathrm{S}$ . , $\mathrm{B}2\mathrm{G}\mathrm{S}$ 5 .
ICGS .
4.3 Dynamic Block Gram-Schmidt
Dynamic Block Gram-Schmidt ( DBGS ) , BGS
. BGS , $\kappa_{2}(\mathrm{w}_{k}r(k))\gg 1$ , (8)
. , $\mathrm{B}2\mathrm{G}\mathrm{S}$ MGS 2 $\kappa(W_{k}^{(k)})$
, . BGS
$\mathrm{B}2\mathrm{G}\mathrm{S}$ , . , DBGS ,
$\kappa_{2}(W_{k}^{(k)})\leq \mathcal{T}$ (10)
. , $\tau$ . 6 DBGS
. DBGS , BGS , ICGS
$\mathrm{B}2\mathrm{G}\mathrm{S}$ . (9) ,
,
. , Vanderstraeten [5] , $\kappa_{2}(W_{k}^{(k)})$
.
5
Gram-Schmidt , GMRES $(m)$
Deflated-GMRES $(m)$ [4]( LD-GMRES$(m)$ ) , .
SGI Origin 2000 . Origin 2000 1 .





. : $||r_{m}||_{2}/||r_{\mathit{0}}||_{2}\leq 1.0\cross 10^{-12}$. : 10000. : $x_{0}=(0,0, \cdots, \mathrm{o})$. : $\mathrm{C}$. :
[ ] \Omega $=[0,1]\infty[0,1]$ 2
(Joubert [6]).
$-u_{xx}-u_{y}+yDu(xx, y)$ $=$ $G(x, y)$
$u(x, y)|_{\partial\Omega}$ $=$ $1+xy$
5 , $u(x, y)=1+xy$ ,
. , ’ 128 $\cross 128$ .
2 3 .
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